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CURARE, AN AID IN THE SURGERY
OF CATARACT*

EKACHAI BHARKSUWANA, M.D., AND WALTER J. MAHER, M.D.
Department of Ophthalmology

St. Clare's Hospital
New York. N.Y.

T HE cataract surgeon usually has preferred local anesthesia because
of the low incidence of side effects and complications. He is en-

abled to perform the operation with greater delicacy and precision
when the patient and his eyes are quiet and relaxed. Kirby in I 949 was
the first to use the combination of local anesthetics and curare to obtain
the five desiderata of cataract surgery: i) sedation, 2) analgesia, 3) an-
esthesia, 4) palpebral and global akinesia, and 5) basal or general
akinesia.

The special value of curare in the surgery of cataract lies in the
selective sequence of the paralysis which it produces. This affects first
the muscles innervated by the cranial nerves, then the extremities, and
lastly the respiratory muscles. The involvement is observed in sequence,
i.e., transient blurring of vision, facial flaccidity, ptsosis, paresis of ver-
tical ocular muscles followed by that of the horizontal group, and re-
laxation of the muscles of the jaw, pharynx, and neck. Curare has
neither analgesic nor anesthetic properties. It must be used in combina-
tion with analgesics and anesthetics.

Curare is ineffective orally and is unpredictable when given intra-
muscularly. It acts in a matter of seconds when given intravenously.
The effect reaches a maximum in three to five minutes and wears off
in 20 to 25 minutes. Repeated injection tends to have a cumulative
effect. The initial dosage of d-tubocurarine is I5 to 30 mg.; a supple-
mentary dose of 5 to IO mg. is required to produce apnea in general
anesthesia. For the extraction of cataracts the required dosage averages
20 to 6o units or 3 to 9 mg. of d-tubocurarine.

The relaxation of control afforded by curare establishes a safe mar-
gin not obtainable by other methods. The drug may be used routinely
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in operations for cataract except in the presence of myasthenia gravis,
marked renal insufficiency, emphysema, asthma, borderline respiratory
function, or hypersensitivity to histamine.

PRESENT INVESTIGATION
A series of patients, unselected except for the exclusion of those

in whom the use of the drug is contraindicated, was subjected to cata-
ract extraction at St. Clare's Hospital between January i, i967 and
December 3i, 1973. Dimethyl tubocurarine (Metubine) was chosen
because it seldom produces respiratory depression. No cardiovascular
or cerebral effects were noted and there was no evidence of histamine-
like action or of disturbance of the autonomic nervous system. The
degree of relaxation was comparable to that obtained with d-tubocu-
rarine but the duration of action was slightly greater. Dimethyl tubo-
curarine is approximately three times as potent as d-tubocurarine.

Routine preparation of the patient was carried out and sodium pen-
tobarbital (Nembutal), 100 mg., was given orally at bedtime on the
night preceding the operation. Two hours before the operation the
same dose of pentobarbital was given intramuscularly and chloral hy-
drate, 20 gr., was given by rectum. Chloral hydrate has proved a safe
synergistic drug when used in combination with barbiturates, meperi-
dine, and curare in order to produce perfect basal analgesia. Pento-
barbital was replaced by chloral hydrate in older patients and in those
who reacted poorly to previously administered pentobarbital. Meperi-
dine (Demerol), 50 mg., with promethazine hydrochloride (Phener-
gan), 25 mg., was given intramuscularly 30 minutes before the opera-
tion, and o.5% tetracaine hydrochloride was then instilled every five
minutes.

With the patient on the operating table, Van Lint palpebral akinesia
was induced by infiltration of 2% lidocaine (Xylocaine). At this time,
if the patient was still hypersensitive to pain, an additional 25 to 50 mg.
of meperidine was given intravenously to verify that the patient had
attained an adequate basal analgesia. At the beginning of the operation
dimethyl tubocurarine was given intravenously at a rate of I mg. per
minute. The patient was observed for three to five minutes. If the eyes
did not remain stationary in the primary position for this period, addi-
tional i mg. doses of tubocurarine were given in the same manner until
the desired clinical endpoint was observed. The maximum effects must
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RESULTS OF CATARACT EXTRACTIONS

Maximwrm Minimum Average

Age in years 91 52 75

Weight in pounds 220 76 126

Dimethyl tubocucurarine
in mg. 8 0 1.86
in units 160 0 37.20

Complications
Hyphenia 1
Choroidal detachment 1
Expulsive hemorrhage 1

be present when the eye is opened and the cataract is being extracted.
During the operation the anesthesiologist administered oxygen by nasal
cannula and monitored the patient's vital signs.

Curarization with local anesthesia progresses through three stages.
First there is the stage of relaxation, which suffices for the average pa-
tient. Second is the stage of paralysis of ocular muscles and paresis of
skeletal muscles. This stage is desirable for those in whom apprehension
and movement persist despite adequate sedation, analgesia, and local
anesthesia. The diminution of respiration in this stage does not produce
serious effects. Third is the stage of total paralysis. This is undesirable
and is to be avoided.

RESULTS

There were 94 cataract-extraction procedures performed in 73 pa-
tients. There were ii procedures in which curare was not needed
because at the beginning of the operation the patient slept quietly and
the eyes were stationary and in primary position. The data on the re-
maining patients are shown in the accompanying table.

CONCLUSION

The smaller dosages of curare are sufficient for quieting the patient
and achieving ocular akinesia. Slow injection and constant attention to
the sequence of muscular relaxation have made the drug safer to use
and account for the rarity of embarrassing events. The eye is not in-
cised until the maximal effect of the intravenous curare and the danger

Bull. N. Y. Acad. Med.

2 I 4



CURARE IN THE SURGERY OF THE CATARACT 2 I 5

of paralysis have passed; this takes two to three minutes. If the condi-
tion of the patient is satisfactory at this time, respiratory embarrass-
ment will not be experienced later. The surgeon may proceed with the
operation on a quiet eye in a quiet body. This increases the proportion
of successful operations.
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